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The Cultural Significance 
of Science 
By Linus Pauling 
J)r, Ptwli,g, Nobel Pn.%c rubmer in chemistry for 
'9Jtf, mn.s the featu red speaker tU tlu: Cor~vocatitm in 
j ti.'U: Auditorium thttt optmcd A rt1 aud Scitmce Wed, 
wfdc/1 was observed nt the Uniru:r.sity Nfnletnber 29 
tlu·ougli December )· 111 the adjoining column be· 
~ins II summary oj his addrcJJ, Tlte internnlionlllly 
JmOTAtu scicuti.st ;, P'rofeuor of ChemiJtry in l11e Cttl· 
ifornin lnstitule of Tech~Jolof:Y, Pttsadentt, C;elif., 
wl;e,.e he tHS chairman of the o;,.;sion of Chemistry 
tmd Cl•emical £ngineerint from 1937 to 1958. His 
co,tributions to cltemistry ho~~~: been recogni:ed by 
mtmero11s cward.s. He retdved the Nobel Pri:.e for 
lli.s researcl; into the ntrture of the clterru'tdl bor~d and 
its nppli(,Qtion to the elucidation of tire stn~ecure of 
complt.:c substrmce.s. He J;olds honorary doctorates 
awnrdcd b)l sixteen mu'versita'es tmd has published JOO 
scitmtific (xlpert. 
During re«nt decnclcs science Jms beo'1me :t murc :uu1 
more imJ>OI'llmt p:-trt o( t he wol'ld. Oi.sc·ovcd es made 
by scicntisu hnvc given \IS a b t· more pcnctr:11i ng and 
extensive undenu:uuling of the n:mu·c or the wol'ltl, 
both inorgani( rmd organic, dmn w:u hncl by our 
ancestors. Most or the signific;~nt new knowJedg~ 
obtained year :dter year is now scientific. In order to 
be a C\lhur~l person, it is now ncc:cu;ary to have an 
understanding of science. 
j\ k_nowlttlgc of science is. or course, or RfOI prac-
lia:l value in the modem world. But J bcliC\C that it 
is or still grc.:ucr value in contributing to one's happi· 
ness, through the satisfaction or one's incellectual 
curiosity about the nature or the worlcl. 
Who is there who can faiJ to find plensul'e in the 
d iscovery, mnde a lew years ago, that the neutrino is 
not a simple elementary partidc with r.cro re.st·moU.\ 
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:md lCI'U eloctric rharge, but in.~otcatl lm.; 1hc c"'u-,. 
unlinnry proJJC:I't)' or beh;uoiug like a liule propcller-
;mcl alw;a)~ like ~ right·hantlc.-.1 t•mveller, with 1M 
anti·HClllrino behaving lite :a ldt·h:andcd &>m.,cUer? 
Who i1 ll~n: who. knowing 1ho1t 11 lhe: pr1:M!m time 
it hM been &howll that there arc tWH kintb or 11CU· 
trin05, nne rel:utd in some w;ty tn the elt:ctrun ;md 
the uthcr .. cl:ncd in some way to the muun, i" not full 
nr ttll'it..,ity about the n:llttrc ur the tlifl'crcnce l>e-
tWCCII these two aleutrinus? 
WhH is thca·c who is nnt l\Stnnb.hetl thai ~dc:nti:sts 
h:we been :thlc tO discover t hai the \ntii'('C uf Cller.,;y 
in MIJ)(."rnovae. those nlu·s tluu ,mlitcnly ll:tre imo 
ll'tmcuthm~ bl'i~htlll'!\.\ .;uu1 1 hcu die :tw:ty, i5 the r.t· 
clit.:tuh·e •I~•Y or the nuditle C:.lihu-nimn 25 .. ? This 
diaw,·ery waJ made by M.ienti~t' whu rtutcd that the: 
'UIK'fiHl\OU! tlc."t"ay 10 half their irue:ru-ity in the period 
ur !k'; da~: lhi< period, 55 d:l)'<. i~ lhe h:df·lire of 
uuly one nuclide, Californium 'M· Already in the 
)t:lr H,.ifi A .. n. Chinoc 01:\tMIWillc:n h:ul nntL"tl that a 
grc:;u supcrnuv:•e 1hen ll:nning in the hc:•vcn:J dec.-a)·tt1 
In h:1lf il,, intcn..\it)' in 55 d:•fl': buc ne:u·ly 900 yc<u·~ 
luul IH JCH h)' bcfurc sc:ienc·e hrttl clevclupcd w the 
cXtCIIL where it was l)f)Ssiblc 1<1 explain thi!i ub:sen•cd 
hal f l iCe. 
The mu1c.:cu lar struc:wrc nr 1he human body is 
nnw hc:ing invc:slig:uc:d with Rr'e;tl vignr. The na· 
tUI'e nr the: moltocules or J>NA lhat r:ury the: uniL'> 
uf hercdi1y, the genes. hu now been tti-"'O''t'ml, and 
the w>ty i11 which th('S(' molecules nm m"nuracture 
clup1ic:u~ of thcmieh·es is btlieved tn be knnwn. The 
molc,:cul;" basis or some tliie:.sa, nlled molecular 
t1bca!M.3, i.'l now known. Some ,.e=-rs ago it was disco,·· 
c:1'ed in our laboratory in llnsndeem th~H patienu "'ilh 
the .)(.'dOU$ d i.sease sicklc·c:ell :uu:mi:l nmnuf:.cwrc a 
I:. hut of hcnwglnl>in mnlecule tlmt is sliKhtly tlillcrent 
from those hemug lubin molecules m:nlUf:tr.tured by 
n tiiCI' ptupl~. The d ilfcrcncc tuuuunu to only one J>liTt 
in 5uo in the nruclllrc or 1he hcmnglnbin molecule. 
Work .,., the aminc:.,·acitl SCCJUenc:c of the polypep-
tide chai1u o£ hemoglobin molecule, of difrerent an· 
hnafs b leading 1o a greater undenu~ncling o£ c\•oJu. 
tion. ,.he polypeptide chains of the hmtoglobin mole-
cula of the ~torilla differ rmm 1~ ol hurmtnJ by 
only one pan in 146 in one c:h:ain and 1wo parts in 
.... in the second chain. The tliffc-renct bttwetn the 
eh~illJ o( horse and human :amounu U) ftbout 18 partS 
in 141 oa· a.JG. With (unhcr study in this field it will 
become l)()ssible to discus.' in a Ai'{niricllnt w:ay the bio-
chemhnry or animals that lived 100 million or 500 
million )'e<Lrs ;.go. 
The discoveries in the fie ld or nuclear science have 
changed the nature or war. To aJ>pi'C:Ci:tte how great 
the change has been we mun make u!e or the rnethociJ 
of JCientt., and in p:~rticu1ar must diJcuu 'W<'r in the 
quanlitatin~ manner charac1ttistic or xicncc. 
People who arc unaccustomed to making usc of 
large mambt:rs have difficulty in understanding how 
m:my mole<:ules o( water there are in a glau o( water, 
or how far away the $tars :ne. "rhey may also h:avc the 
anme difficulty in untleDtomding the ch:m~ that has 
trtken pl:tce in the wol'ld during the hut •7 years as 
a l't:SUJt Of the dC\'CJopment nr nurle:tr we:tJ.Wm,, 
OurinR 1he Scmml World \\Far aboul •1n mi1Jia111 
people \\'C:t'e killed. ThrcNe:Jltlls or one J>tr u:nt ul 
the Anu:rian JiCOVIC: were tilled in the w:.r. In atnuc 
othC'f rou111rics_ ho-'o\·ever, the Jos:sei were so cimo n• 
grc::u-abnut 15 ptr cent or the ptopJe in M>lne C:UUI1• 
tries were killed. The St.'"CQnd World \Var w:u fuught 
largely whh ordin:~ry expl0$ives. with bomb>~ Auch a5 
the one·wn blockbuster, whic:h might, when it ex· 
plodcd, kill ruu pcuplc. About t111'ce milliun tulllt t~f 
high expluliivc: w~•s u~ed in bombs cxpln~lc:cl thn•inl( 
the .Socoml Wnrld W:u·. Jn m•xlcrn nnmc:nrl:tUti'C:, I he 
war w:.s :1 threc:-mqc:tton war. 
The tttomic bombs expiC)tled at Hiro~him:1 tuul 
Nag;.aki h:ul the cxplu~h-e energy or to,uuo tons nf 
TNT. They killed abmn 100,000 people apiea:. 
The pre.tem~1ay -'UJJoCrbombs ha\-~ ~XJIIosht encl)4y 
abotu n t hou.tand times more pc'r.v-erful thom the 
Hin:.shima aml Naga.sati atnmic bombs. A to•meg~•tun 
superbomb h-11~ explosive energy llt"\'Cn tim« dUll ur 
:Ill lhC CX J)hl8iYC:5 UM.'tl in the whole ur the Scumd 
Wurfcl \•Vnr. One u£ these bombs exploded uvcr New 
York wuuld deuroy it nearly ~lmplctcly, :wd mlghl 
kill itS many II.S 10 111 illion J~.:oph:. 
I L it Clithn:.tt.:cl th:ll 2 ,.KKI tnegatuns uf hnmb.s CX· 
plodt'tl uvc:r the United St<ttCll would prob"bly kill 
11<11f or the American pc.'(lplc, and <lj.Of~l lllCfr.UOib CK· 
ploc:led Hver the: Scwict Union would kill half c•f the 
Russian JK.'OJ)IC:. Te.n thOllsancl mtgacom cxplnclt:d 
m-er the Uniu:d Stones and 7()..000 meg:uons explt~eled 
m·er 1he Scwie1 Union would kill nr $Criou.tly injure 
;~II but ;a few million people. ~haJ~ two millinn 
people, in ~ch country. 
'The nockpile or nudear weapon.s posseued by the 
United Swte::s is now cstim~lccl to be too,ooo meg:•· 
tons. ThiA b 50 times 1he amoun t euim11tetl tn be 
neede(l w kill h111r o[ the Russian people, 1111lcl t<:n 
Limes the 11mount IU!Ctletl to kill pr:•ctic~tlly :Il l cd 
che:m. The: tiOckpilc: n( the Soviet Uninn c:m nn ly be 
guessed at; it .nuy be so,ooo ancga1ons. 
rossessinK a larger stud pile of bombs th:.n is nt-ccs· 
s:try co kill C"\'C:rybody in an enemy roumry iJ describc:t1 
as ha\' in« an O\'erkill C2J»ibility. 
Only by thinking about these number~ can we 
reach a r.uJonal and sensible deciJion about the 
rourse which the world should rollow. A pan of the 
presclll•d:.y eulttmll signiC!c:mce or .science iJ thM llf\· 
les.~ 1he f)(!ople o( the United Stnte.'l ;uul lht Soviet 
Union anti of mhec· nations attack the lli'Oblern thm 
the world now fr1ces in a 5CientHic ;~ml r;uionnl w11y, 
:til culture m:ty tie dcni·oycd in :• nuclear wnr. 1 be· 
lievc tlun the applk:ltion or lhe clhcm•eries m:ulc !))' 
!iei(ntists in the development or great nucle<~r we:. pons 
which, if usecl, could destroy civilization rec:tuires tJHH 
war and the threat or war be abandoned as chc in. 
strumtnu or national policy, and requires thAt we 
Jtl~ tow:.rd 1 world go,-urttd by juJtice and inler. 
n:ui:m:al law and not by force. J£ chis end it achieved, 
we may !:ly th:u "'ience hat made the JtTUt~t or nil 
possible concribUiion~ to etalture. tr it i• no1 achieved, 
culture tmtl c1vilil.ation will no longe1' be found on 
eanh. 
3 1 M ISSOURI ALUMNUS I nr~cEMiii~K. '62 
